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In this month’s Journal of Investigative of Dermatology,
Kra¨mer et al (2005) present their findings on seasonality of
symptom severity for atopic dermatitis (AD) in a panel of 39
German children aged 9 years who were followed up in-
tensively between the months of March and September,
1999. Although their finding that outdoor temperatures and
pollen were associated with disease flares may not come as
a big surprise to many readers, three points are worthy of
comment with respect to this study.
The first is the novelty of the study approach in this field.
Several articles on AD list a long number of factors that may
exacerbate AD, such as stress, heat, irritants, dry skin, in-
fections, allergens, and sweating; yet, the basis for many of
these has not been studied scientifically (Hanifin, 1991). In-
deed, the objective study of flare factors for AD flares re-
mains one of the major research gaps in our understanding
of AD (Williams, 2000). This is perhaps surprising given that
exploration of possible exacerbating or relieving features is
such a common discussion point during consultations with
many patients and families with AD. Some studies have
attempted to go beyond anecdotal lists by systematically
asking patients to document possible flare factors—an ap-
proach prone to reporting bias, but nevertheless a good
starting point for hypothesis generation (Williams et al,
2004). Other studies have gone a step further by conducting
direct provocation studies such as applying house dust mite
extract in a blinded fashion to adults with AD (Shah et al,
2002), or double-blind placebo-controlled food challenges
in those with AD whose disease is thought to be worsened
by particular foods (Sampson, 2003). Such direct challeng-
es are useful in establishing that house dust mite contact
allergy and food exacerbated AD actually do exist at a point
in time in some individuals, but they tell us little about the
everyday importance of such factors over a prolonged pe-
riod, or their relative importance to other putative flare fac-
tors. The cohort study by Kra¨mer and colleagues offers an
approach that allows several factors to be explored simul-
taneously over a longer period. Another strength of Kra¨mer
et al’s study approach is the objective and repeated meas-
urement of temperature and pollen over time, permitting an
accurate and detailed assessment of the temporal relation-
ship between such factors and AD activity in a way that is
less prone to reporting bias.
The second point is a consideration of the analytic ap-
proaches that can be used to suggest a temporal relation-
ship between putative flare factors and disease worsening
in a chronic skin condition such as AD. This study by
Kra¨mer et al is an example of a longitudinal repeated meas-
ures study in which the response (and possibly exposure) of
each participant is measured on two or more occasions.
The resulting set of responses on each participant naturally
tends to be intercorrelated, and such an effect must be
allowed for by an appropriate analysis. Repeated measures
studies are, in essence, just one form of a clustered design
(Altman and Bland, 1997), in which each participant is a
cluster. Several methods can be used to allow for such
clustering effects, including mixed or multilevel models and
robust variance estimates. One potential difficulty with this
study is that the clustering has been allowed for by a linear
mixed model. The ‘‘linear’’ part essentially means that the
residuals should have a Normal distribution, which cannot
be exactly true if the response is a set of ordered catego-
ries. This is rather like using a t test to compare levels of itch
as a continuous variable (i.e., none¼0, mild¼ 1, moderate
¼ 2, severe¼3, and very severe¼4). Although such an
approach provides a reasonable answer with a large sam-
ple, it is not usually recommended. Given currently available
software, it is not possible at present to handle simultane-
ously an ordinal response variable in exactly the right way
while also allowing for the correlated residuals, estimating
the random effect and pattern of autocorrelation (this would
require a generalized linear mixed model). Thus, in this
study the authors will have had to choose which properties
to trade-off. An alternative approach, for example, could be
to use Stata with a robust variance estimate to allow for the
clustering (Stata Users guide, 2003), which would then fo-
cus more on the ordinal nature of the response and yield
more readily interpretable regression coefficients, but at the
price of not being able to say much about the random effect
or the autocorrelation structure. Another issue for consid-
eration in future similar studies is that model generation
should involve exploration of different time windows for a
range of exposures. Ideally, this should be informed by
some kind of prior knowledge or hypothesis in order to
avoid too much post hoc data exploration. There should
also be an adequate ‘‘data: variables ratio’’, and assess-
ment of the best-fitting model could include compensation
for ‘‘overfitting’’ by using a measure such as Akaike’s Infor-
mation Criterion. This is a criterion devised by Akaike in theAbbreviation: AD, atopic dermatitis
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1970s (originally for time series data) which can be used to
choose the ‘‘best’’ of a set of competing models, while
avoiding ones that have been overfitted to the data by in-
clusion of too many parameters. A simple approach is given
by Lindsey (1996) and an example of its application is in
D’Amico et al (1998). Regression coefficients (which meas-
ure the strength of association) should be shrunk to avoid
overoptimism. The stability of the model (in terms of choice
of variables) can also be assessed by re-sampling the data
set. Consideration then needs to be given to model valida-
tion using independently collected data.
Third and finally, the overall finding of two possible sub-
types of AD—one that is worsened in summer and the other
in winter—is worthy of further discussion. Caution must be
exercised before accepting this observation as fact be-
cause such a division was a post hoc finding that may sim-
ply be a chance finding in a relatively small sample. On the
other hand, there could well have been two such genuinely
distinct groups in the Kra¨mer et al study, although it is dif-
ficult to generalize from such a single study in Germany to
other countries with different AD populations and physical
environments. Nevertheless, in an area where little scientific
study has occurred over the last 40 y, this study has opened
up the methodological door for other objective studies of
the temporal relationship between micro-environmental fac-
tors and AD activity, and the winter/summer seasonal sub-
types has provided future researchers with an excellent
hypothesis to now test. If subsequent studies indeed dem-
onstrate AD subtypes such as those worsened by heat and
pollen, then we are one step closer to identifying such in-
dividuals and tailoring an appropriate preventative or ther-
apeutic approach with simple measures such as keeping
the bedroom or classroom cool with a fan and using an-
tihistamines throughout the grass pollen season. But we
need those studies before rushing ahead with such meas-
ures.
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